Objective: The study examined parent stress and health-related quality of life (HRQOL) among families of children with congenital heart disease (CHD) referred for psychological services.
These results underscore the need for assessment of parenting stress and disease-related parental stress by pediatric psychologists in outpatient pediatric cardiology clinics. 15 
| Family HRQOL
Assessing health-related quality of life (HRQOL) provides information about parents' perceptions of their own physical and psychosocial functioning. Three cross-sectional. [16] [17] [18] and one prospective study 19 have examined HRQOL among parents of children with CHD. All four included parents of children with various CHD diagnoses. Although there was some variability in the HRQOL assessment measures used, there was evidence of impaired parental HRQOL and family functioning across studies. Parents of children with CHD reported impairment in multiple domains of HRQOL when compared to parents of children with minor illness 16 and parents of healthy children. 17 Parents of children with hypoplasia of the left ventricle (HLV) reported experiencing significantly poorer parent health-related quality of life and poorer family functioning as compared to parents of children with tetralogy of Fallot (TOF). 18 Among parents whose children were discharged from the hospital after open heart surgery, both mothers and fathers reported poorer quality of life in several domains of functioning, yet six months later all mean scores were within or above population norms. 19 However, 24 .1% of mothers and 12.5% of fathers had low mental health summary scores six months after discharge. Across the four studies, child illness and parent characteristics predicted poorer HRQOL.
In recent years, there has been recognition of the need to provide specialized psychological services to children with CHD and their families within cardiology clinics thereby providing more integrated care. 15 Specifically, parents of children with CHD and difficulties with social, emotional, or academic functioning may experience increased stress due to the child's health condition, the child's psychological concerns, or both factors. Notably, parents of children with mental health problems may have four times the odds of high stress as compared to parents of children without mental health problems. 20 A better understanding of the psychosocial concerns of children 21 and their parents is necessary to fully provide appropriate integrated care.
The purpose of the present study was to examine parent stress and HRQOL among families of children with CHD referred for psychological services. Preliminary analyses examined the frequency of and correlates of at-risk parental stress and the impact of CHD on parents'
HRQOL and family functioning. It was hypothesized that (1) parents of children with more severe disease (i.e., defined as having single ventricle anatomy 22 ) would report experiencing higher levels of parent stress than parents of children with less severe disease (i.e., defined as having two ventricle anatomy); and (2) parents of children with single ventricle anatomy would report experiencing a more negative impact of CHD on parents' HRQOL and family functioning than parents of children with two ventricle anatomy. Finally, analyses examined predictors of at-risk parenting stress and parent and family quality of life.
| M E TH ODS

| Procedures
During outpatient cardiac follow-up clinic visits, pediatric cardiologists and/or nurses asked children with CHD and their parents about the child's emotional, social, and academic functioning. If concerns were identified, the child was referred for an evaluation to a pediatric psychologist located within the cardiology clinic. The family was contacted by the pediatric psychologist's administrative assistant to schedule an appointment with the psychologist. Prior to the psychology appointment, families received questionnaires by mail. Parents provided consent, and children seven years of age and older gave assent to have the results from the questionnaires used for research purposes. Data for the present study was drawn from eligible patients seen in the cardiology psychology clinic for a six-year period and was analyzed retrospectively. The study was approved by the hospital's institutional review board. 
| Participants
| PSI-SF and PSI-4-SF
The PSI-SF 26 and PSI-4-SF 27 assess parents' perceptions of parenting stress. The PSI-SF and PSI-4-SF have 36 items that yield a Total Stress score from three scales: Parent Distress, Parent Child Dysfunctional Interaction, and Difficult Child. The Total Stress score was available for 93% of participants. Total Stress raw scores at or above the 85th percentile on either the PSI-SF or PSI-4-SF are considered high 26, 27 and were considered at-risk.
| Pediatric Inventory for Parents (PIP)
The PIP 14 Respondents whose scores were 1 SD below the means of a normative, community sample population of parents of children without a chronic medical condition 29 were identified as being at-risk for impaired family HRQOL. 30 
| Statistical analysis
Bivariate correlations and independent samples t-tests were conducted to assess which demographic and medical characteristics differed by CHD diagnosis (i.e., single ventricle vs. two ventricle; see list in Table 1) and/or were related to the scores of interest. Independent samples ttests were used to examine group differences for primary outcome variables comparing scores for the parents of children with single ventricle and two ventricle anatomy. Spearman's rho correlations examined associations among parent stress, parent and family HRQOL, and demographic and medical characteristics. To examine which variables contributed to the likelihood of a parent having at-risk scores on measures of parent psychosocial functioning, a logistic regression was performed that included demographic and medical characteristics that were statistically different between the at-risk group and the not atrisk group.
| R ESU L TS
| Parenting stress results
Sixteen (50%) parents of children with single ventricle anatomy and seven (32%) parents of children with two ventricle anatomy reported clinically significant levels of Total Stress on the PSI-SF. There were no statistically significant differences on the PSI-SF Total Stress scores for the parents of children with single ventricle and two ventricle anatomy (see Table 2 ).
On the PIP, parents of children with single ventricle anatomy had higher Total Frequency and Total Difficulty scores than parents of children with two ventricle anatomy, t (36) 5 2.40 and t (36) 5 3.13, P 5 .022 and P 5 .003, respectively (see Table 2 ). Parents of children with additional medical conditions (besides CHD) had higher Total Frequency and Total Difficulty scores than parents of children with only CHD, t (36) 5 22.42 and t (36) 5 22.85, P 5 .02 and P 5 .007, respectively. 
| PedsQL family impact results
Ten (32%) parents of children with single ventricle anatomy and 6 (30%) of parents of children with two ventricle anatomy had at least one of three scores (i.e., Total Impact, Parent HRQOL, and Family Functioning Summary) in the at-risk range for impaired quality of life. There were no statistically significant differences between single ventricle and two ventricle anatomy groups for the three scores (see Table 2 ).
There were consistently strong correlations among the measures assessing parent stress and parent and family quality of life (see Table 3 ).
No significant associations were found among parent stress, parent and family quality of life, and objective medical information.
| Predictors of at-risk scores
Exactly half (50%) of the parents had at-risk scores on either the FIM Total Impact, Parent HRQOL or Family Functioning scales and/or PSI Total Score. A logistic regression was performed to determine the effects of gestational age, total time in deep hypothermic circulatory arrest, presence of other medical condition, referral for attention problems, and referral for behavior problems on the likelihood that parents had at-risk scores on measures of parent psychosocial functioning (see Table 4 ). The logistic regression model was statistically significant, v 
| DI SCUS SION
Parents of children with CHD referred for psychological services are a subgroup that has not been previously identified and studied individu-
ally, yet results document the importance of not only intervening with the referred children, but also assessing and potentially intervening with these parents. Notably, 43% of participating parents had clinically significant levels of parenting stress. This is greater than the percentage reported in other studies (e.g., 17.5%) 5 and is consistent with previous studies documenting concerns regarding parenting stress. 7 Similarly, a third of participating parents reported one or more HRQOL scores in the at-risk range. Unfortunately, percentages of PedsQL FIM HRQOL scores are not available for other cardiology populations for comparison. It is possible that parental stress levels were higher in the present sample and there were more at-risk HRQOL scores because all the children with CHD were referred for psychological concerns, whereas previous studies utilized general cardiology clinic samples. It is important to better understand the concerns of this subgroup of patients referred to a pediatric psychologist as both children and parents may benefit from psychosocial interventions. 20, 31 As hypothesized, parents of children with more severe disease (i.e., single ventricle anatomy) more often reported experiencing illnessrelated stress and greater difficulty dealing with illness-related stressors than parents of children with less severe disease (i.e., two ventricle anatomy). This is consistent with a previous study finding the same group differences using a Dutch short form of the PIP. 9 Results are also consistent with the study by Caris et al. 11 who found that parents of children with hypoplastic left heart syndrome had higher diseaserelated stress and more difficulty coping with this stress compared to caregivers of children with other chronic illnesses, such as inflammatory bowel disease, cancer, diabetes, or sickle cell disease. Notably, parents of children with medical conditions in addition to CHD (i.e., 38% of participants with respiratory, endocrine, immunological, multisystem, neurological, orthopedic, sensory, and/or urological concerns) also reported 28 .99*** df 5 E B 5 exponentiated B. a P < .10, * P < .05, ** P < .01, ***P < .001. more frequent and greater difficulty with illness-related stress when
| Limitations and future directions
Study limitations to consider include the age range included (3 to 13 years), which given the overall relatively small sample size, precludes more detailed comparisons of parents of different child age groups. This could illuminate how parent and family functioning may be impacted at different developmental levels. Further the data included primarily parent self-report. While self-report of stress and quality of life are critical, the inclusion of data from a second caregiver could have provided additional information for consideration. As results were based on a retrospective analysis of patients seen by the cardiac psychologist in clinic, the cardiac diagnoses represented within the single and two ventricle groups were heterogeneous, which may have influenced results. Finally, as results were based on a sample of CHD patients/parents who were referred for psychological services, findings may not generalize to other CHD patients/parents who are seen in a general cardiology clinic but are not specifically referred for psychological evaluation.
Overall, study results highlight the fact that although children with CHD were the target for psychological referral, parents of these children are also in need of psychological services. Ongoing parenting stress may impact parenting styles that may sustain child adjustment difficulties. 31 Interventions that are designed to reduce parental stress and improve parental coping are likely to benefit parents, but may also have a positive impact on child outcomes. Preliminary work by
McCusker et al. 32 showed that mothers who participated in a brief psychosocial intervention had less anxiety and worry than mothers in the control group; interestingly, infants of mothers who participated in the intervention group had higher scores on the Bayley-II mental scale when compared to infants of mothers in the control group when they were assessed at 6 months follow-up. In a subsequent study, McCusker et al. 33 designed an intervention to promote adjustment in children with CHD and their families as the children were entering school.
Mothers who participated in the intervention reported improved mental health and family functioning, and their children missed fewer days of school when compared to families in the control group at 10-month follow up. Further examination of ways to effectively assess parent psychological functioning and potentially intervene will be important while continuing to support parents as they adjust to children's conditions and needs over time.
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